Abstract. The production system is one of the determinants of the economic situation and the way of farm management. This also applies to farms involved in the production of beef, which are located on the territory of the European Union. European farms are diversified in terms of the origin of calves used for fattening and the way of breeding beef cattle. The aim of the undertaken research was to indicate the differences in production costs and profitability of farms characterised by various beef production systems. The analysis used data from the agri benchmark Beef and Sheep network, with a research team including employees of West Pomeranian University of Technology in Szczecin. The conducted research shows that there is a dependence between production costs and the distinguished beef production systems. However, taking into account net cash farm income, it cannot be unequivocally shown that the cow-calf farms are characterised by higher profitability than the farms based on cattle from dairy production.
Introduction
Beef production is recognised in many regions of the world as a branch of production with high importance for agriculture and its development. This is the case in the countries of South America, the United States or Australia, to name a few. In the European Union, its importance is not so high; however, taking into account the years 2013-2016, its increase by almost 5 % can be noticed. A similar situation occurred in the case of consumption, which during the years 2013-2016 increased by almost 4 % (EU Agricultural outlook ..., 2017). Therefore, it can be assumed that the interest taken in its production may increase in the coming years as an alternative to the unstable dairy market. It is important to emphasise the opportunities that agricultural producers intending to beef finishing have in the scope of choosing a production system. As indicated by Deblitz et al. (2008) it is difficult to define the beef production system, but there are some parameters 
525
The agri benchmark Beef and Sheep network operates according to strictly defined principles.
These principles are obligatory for all entities and relate to the collection and processing of data, the division of costs and the analysis of production costs and the presentation of results (Deblitz C., 2010) . The farms participating in the research are an elementary importance for the analyses carried out. These farms are referred to as typical farms defined (together) as:
 being an existing farm or a data set describing a farm;  farms located in the region with the largest share of farms that produce beef cattle in the total number of farms involved in its production in a given country;  farms with a production system (combination of production factors) representing the majority of farms in a given country. In studies of the economic situation of farms, the typical farm method is used by many authors In the calculation of beef production costs, two groups of costs are distinguished: non-factor costs and costs related to factors of production (Table 1) . Non-factor costs are expenses incurred by the organisation for the purchase of production resources. These include, among others, feed costs, machinery maintenance costs, fertiliser costs, taxes, etc. The second group of costs includes labour costs, capital costs including the costs of interest on loans and land costs, which include rent or lease costs. Detailed information on the method of calculating individual categories of costs and profitability of beef production is provided in Table 1 .
Production costs and profitability of farms producing beef cattle
The research covered nine typical farms involved in the production of beef from five European Union countries (Table 2 ). The data on organisational parameters of beef finishing included in Table 2 show that the basic determinant of the applied production system is the origin of animals for fattening ( On German and Polish farms, a typical beef production system is based on calves obtained from dairy. In contrast, on Spanish or French ones, fattening of beef cattle breeds is pursued. By analysing the impact of the indicated factor on particular parameters characterising production, one can point to its strict correlation with the age at finishing start. Fattening of the material obtained from dairy production starts between the age of 15 to 53 days and the weight of 60-100 kg. The situation is different with cow-calf such as Limousin (PL-1, FR-1) and Charolais (FR-2). In this case, we deal with weaners aged 6-8 months and most often weighing in at 220-320 kg.
The information shown in Table 2 
Source: author's construction based on agri benchmark Beef and Sheep database
On the examined farms, cattle nutrition was based primarily on maize silage and feed concentrates for cattle (Table 3 ). Such situation is confirmed, i.e. by the research of Nguyen T. The diversified scale and structure of agricultural production influenced the amount of income received by individual farms in 2016 (Table 4 ). The research conducted shows that farms in which beef cattle accounted for over 70 % of total income were typical farms from Germany, Spain and one from France. On the other hand, on Polish farms or British farms, there occurs a multidirectional production, where the sources of income also include dairy or crop production.
Moreover, it can be noticed that there is a lack of connection between the origin of animals destined for fattening and the share of beef finishing returns in whole farm returns. This can be seen by comparing German farms with Spanish or French ones.
The income of farms located in the European Union is supported by the system of direct payments. The share in total revenues in the examined farms ranged from 7 % to over 35 %. The analysis shows that the largest share, amounting to over 20 % of direct payments in total returns occurred on Polish, English and French farms, that is on the farms with a small-scale beef production.
The data contained in Table 4 show a high share of direct costs in total costs, reaching over 60 %. This situation concerned two-thirds of the surveyed farms in 2016. On Spanish farms these shares were the highest and amounted to almost 90 % of the costs. The remaining types of costs with a significant impact on the profitability of the surveyed farms were overhead costs and depreciation.
The conducted research showed that in all of the analysed farms the agricultural income was positive, however its size was highly diversified. The highest level of income was achieved by
German farms in which it exceeded 100.000 USD per farm. After including depreciation into the production costs and calculating net cash farm income, the difference in size is not as huge, especially if we compare German and French farms. This means that German beef farms, which are based on the purchase of calves from dairy incur the highest depreciation costs among all of the analysed typical farms. As shown in Table 4 , Polish farms were characterised by one of the lowest incomes. This is confirmed by the report entitled: The EU cattle sector: challenges and The amount of beef returns indicates a differentiation in the purchase price of beef cattle in the groups of the "Old and new Union" countries (Table 5 ). This is confirmed by the beef prices, which were characteristic for Polish farms obtaining a significantly lower beef price in comparison with other ones. The second characteristic feature was that if we exclude Polish farms from the analysis, the beef price on other farms is very similar and does not exceed 0.3 USD/kg CW.
When analysing the production costs, one can point to lower cash costs on cow-calf origin farms. This can be seen in the comparison of French farms with German farms in which livestock of dairy breeds is kept. The calculations showed that on German farms in 2016 the cash costs were higher by 40-75 % compared to French farms. The difference in costs between beef production systems was also found on Polish farms. On a farm that fattens animals from dairy production, cash costs are almost 25 % higher than on a cow-calf origin farms. A similar situation occurs when Spanish farms are analysed. The cash costs of the feedlot farms are approx. 50 USD/100 kg CW lower compared to the farms which conduct fattening of both cow-calf and dairy origin.
The data contained in Table 5 , detailing shares of particular types of expenses in production costs, indicate close relationship between the production system and cattle nutrition and the amount of feed costs. On cow-calf origin farms, where the basis for feeding is maize silage, the costs of feed are lower than on farms based on material derived from dairy production. This fact can be observed by comparing Polish and German farms with French and British farms. In the majority of surveyed farms, the share of feed costs in beef production expenses did not exceed 50 %, but this situation did not apply to Spanish farms in which the share was higher. This is due to the specific feeding system of cattle on these farms, where straw is the basic fodder. The costs of maintaining machinery and equipment also had a high impact on the production costs on cowcalf origin farms. In the majority of analysed farms, the share of these costs ranged from 30 % to
Conclusions, proposals, recommendations
1) A characteristic feature of farms involved in the production of beef in the European Union is that the cattle comes from two sources. Therefore, farms specializing in calf fattening are distinguished, which in most cases have calves from their own suckler cows herd. Another case is the connection of beef production with milk production. In the European Union, three types of farms breeding cattle for slaughter are distinguished: "breeders" "breeders & fatteners" and "fatteners".
2) On typical European farms one can encounter farms specializing in the production of beef, as well as farms in which this type of production is one of the many directions of agricultural production. The conducted research has shown that in farms with high specialization there is a lower level of production costs, especially if fattening of beef cattle is conducted. This should encourage agricultural producers who decide to beef production to adopt such business strategy.
3) The expenses that had the greatest impact on the cost of beef production in the surveyed farms were the feed costs and machine maintenance (including outsourced services). Often, the indicated types of expenses accounted for over 70 % of production costs. Therefore, they should raise special interest among agricultural producers, as they have a significant impact on the profitability of beef production and can become a source of competitive advantage.
